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BLOOD CULTURES FOR ASSESSMENT OF POSTOPERATIVE FEVER IN 
ARTHROPLASTY PATIENTS 
Vijaysegaran P, Coulter SA, Coulter C, Crawford RW. 
Department of Orthopaedic Surgery, The Prince Charles Hospital, Chermside, Australia. 
 
ABSTRACT 
BACKGROUND: Postoperative fever in arthroplasty patients is common. The value of 
diagnostic workup of fever in this instance is of questionable utility. Studies have shown 
that blood cultures in this scenario add little to clinical management but sample sizes 
have been small and the use of blood cultures in this setting continues.  
AIM: This study aimed to examine the value of blood cultures in assessment of 
postoperative fever in a large arthroplasty population. 
METHODS: The medical records of 101 patients who had 141 blood culture sets taken 
over a two year period were retrospectively analysed. 
RESULTS: Of the 141 blood culture sets, only two returned positive results. These were 
both thought to be as a result of skin contamination at the time of venepuncture. No 
infectious sequelae occurred in either patient.  
CONCLUSION: We conclude that blood cultures have no role to play in the assessment 
of the febrile, otherwise asymptomatic arthroplasty patient in the early postoperative 
period. 
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INTRODUCTION 
Postoperative fever is a common occurrence after joint arthroplasty surgery [1-3]. 
The literature suggests that the aetiology of this febrile response is almost always 
physiological, with sinister causes namely infection having only a minor association [4-
7]. Studies have proposed that the assessment of the febrile postoperative arthroplasty 
patient should be guided mainly by history and examination findings, with 
laboratory/radiographic investigations having only a limited role to play [8,9]. The use of 
blood cultures for the assessment of the febrile postoperative arthroplasty patient has 
been examined by a few studies which have all concluded that the routine use of blood 
cultures to evaluate postoperative fever in arthroplasty patients is not recommended [10-
12]. Sample sizes have been small though and the liberal use of blood cultures in this 
setting continues with a significant associated financial and clinical cost. There are 
currently no evidence based clinical practice guidelines outlining an approach to the 
febrile arthroplasty patient. Other closely related guidelines do exist but they focus on the 
use of diagnostic modalities such as joint aspiration and do not comment on the use of 
blood cultures [13]. Our aim was to examine the use of blood cultures in the targeted 
setting of the febrile postoperative arthroplasty patient with a large sample size allowing 
for more significant conclusions and a move towards a change in clinical practice. 
 
METHODS 
We retrospectively analysed patient records of from one of Australia’s largest 
elective joint replacement centres over a 24 month period from Jan 2009 to Dec 2010. A 
total of 1519 arthroplasty procedures were performed over this period including 878 knee 
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replacements, 616 hip replacements and 25 shoulder replacements. We did not aim to 
determine the overall incidence of fever in this population but rather performed a search 
through our electronic pathology database to identify all patients who had blood cultures 
taken at any stage perioperatively. A total of 314 blood culture sets from 179 patients 
were taken over this 24 month period. An accepted blood culture set included one aerobic 
and one anaerobic sample. The inclusion criteria for the study were then applied. These 
were (1) elective arthroplasty procedure, (2) postoperative days 0 to 5, (3) temperature 
greater than or equal to 38°C measured via the tympanic route and (4) no pre-existing 
prosthetic/wound infection. Thus, our final group included 141 blood culture sets taken 
from 101 patients with 123 total instances of fever. Table 1 lists the breakdown of the 
cultures that were excluded from the study. Clinical observations at the time of blood 
culture collection such as temperature, pulse rate, blood pressure, respiratory rate and 
saturations were documented to potentially allow comparison of the blood culture 
positive and negative groups. The eventual source of pyrexia was also documented in 
cases where it was ascertained.  
 
RESULTS 
Of the total 141 sets of blood cultures, only 2 sets returned positive results with a 
total of 139 negatives. Both of these positive results originated from patients that had a 
total knee replacement as a procedure and each had only a single set of blood cultures 
performed on day 2 postoperatively. Both grew a coagulase negative staphylococcus that 
was identified as a contaminant at an early stage after liaison with microbiology and 
neither required antibiotic therapy. Both patients were discharged uneventfully with no 
evidence of infection over a follow-up period of 10 months.  
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A breakdown of surgical procedures that were performed is listed in Table 2. Of 
the 123 instances of fever, 105 of these involved the collection of one blood culture set 
with only 18 having two sets collected. The mean for day of collection was 2.3±1.2 
(range 0-5). Table 3 lists the mean, standard deviation and range for clinical parameters 
that were recorded during each instance of fever. The low number of blood culture 
positive patients did not allow for statistically significant comparison of these parameters 
between the culture negative and positive groups. The cause of fever was not determined 
in 80 patients. Table 4 demonstrates the breakdown of the presumed cause of fever for 
the 21 patients with an identified source.  
 
DISCUSSION 
The results we obtained are in concordance with the other studies in the literature 
that have shown that the diagnostic yield of blood cultures in the febrile postoperative 
arthroplasty patient is low and seldom contributes to clinical management [10-12]. Our 
findings do not suggest that blood cultures should not be performed in patients with 
worrying clinical observations such as tachycardia and hypotension, rather they suggest 
that temperature alone is not an indication to perform blood cultures in postoperative 
arthroplasty patients.  
Our study is the largest of its kind to date with regards to both number of patients 
and number of blood cultures performed [10-12]. An early study by Bindelglass et al [10] 
with a sample size of 71 patients was designed very similarly to ours and produced 
almost identical results of only two positives both thought to be contaminants [10]. A 
smaller study of 50 patients by Anderson et al [11] found no positives, although 
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collection was limited to only the first two days postoperatively. A recent large study of 
1100 patients by Ward et al [12] looked at all investigations done on febrile postoperative 
arthroplasty patients. 35 patients had blood cultures performed and again two positives 
were found. The outcome of these two positive results was not discussed. This study also 
found little value in other forms of investigation. Our study was the first to examine 
clinical observations other than temperature at time of sample collection, but 
unfortunately due to small positive sample size, statistically significant comparisons 
could not be made.  
There are a number of studies explaining the non-infective aetiology of the 
postoperative febrile response in arthroplasty patients. Some of these explanations 
include cytokine responses, endogenous pyrogens, hepatocellular damage and pulmonary 
atelectasis [7,14-16]. Interestingly though, our study demonstrated a comparatively 
higher percentage of indentified source of infection compared with some of the other 
studies in the literature [1,5,9-11]. Nevertheless, blood cultures did not detect the 
presence of microorganisms in any of these cases, emphasizing our conclusion.  
Our study’s inclusion criteria did ensure only a select group of patients were 
included, but this represents the majority of postoperative arthroplasty patients. There is a 
significant financial burden associated with the cost of sample collection and laboratory 
processing. But apart from this financial aspect, there are patient factors including the 
trauma of having to undergo phlebotomy, the risk of harm associated with the use of 
unnecessary antibiotics and prolonged hospital stays whilst waiting for laboratory 
confirmation of blood culture results. Evidence based practice needs to be implemented 
and current routine clinical protocols need to change. Our study has added to the growing 
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body of evidence against use of blood cultures for the assessment of the febrile 
postoperative arthroplasty patient.  
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TABLES 
 
Table 1. Breakdown of Exclusions  
Reason for Exclusion Number of Blood Culture Sets 
Date of collection (< 0 or > 5 days)           97 
Surgery type (non elective arthroplasty)           40 
Pre-existing infection (eg prosthetic infection)           27 
Temperature (tympanic < 38°C)           9 
 
Table 2. Breakdown of Procedures  
Type of Procedure Number of Patients 
Knee:            
          Primary unilateral total knee arthroplasty            51 
          Primary bilateral total knee arthroplasty           4 
          Revision unilateral total knee arthroplasty           3 
Hip:  
          Primary unilateral total hip arthroplasty           33 
          Revision unilateral total hip arthroplasty           8 
Shoulder:            
          Primary unilateral shoulder arthroplasty           2 
 
Table 3. Mean, Standard Deviation and Range for Measured Clinical Parameters  
Clinical Parameter Mean Standard Deviation Range 
Temperature (°C) 38.5 ±0.3 38.0-39.9 
Heart rate (/min) 94.2 ±15.8 62-140 
Respiratory rate (/min) 18.7 ±3.8 12-40 
Oxygen saturation (%) 96.0 ±2.6 85-100 
Systolic blood pressure (mmHg) 131.6 ±18.0 93-187 
Diastolic blood pressure (mmHg) 71.5 ±12.1 38-101 
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Table 4. Identified Presumed Causes of Fever  
Presumed Cause of Fever Number of Patients 
Respiratory tract infection            10 
Urinary tract infection           7 
Surgical wound infection           2 
Hip prosthesis infection           1 
Intravascular device site           1 
 
 
